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Global genome-centric metatranscriptomics
unravels food webs in complex microbial communities
AAU
Advancements in high-throughput sequencing have led
to an increasing amount of time series studies,
investigating the temporal variation of microbial
communities across multiple environments. However,
the integration of this vast amount of data with high-
quality metagenome-assembled genomes (MAGs) are
lagging behind. We introduce a simple, quantitative
framework linking MAGs to functional response and
food webs.
Overlaying transcriptomics data on high quality metagenomes enable
fast detection of reactive members in a microbial community.
Thomas Y. Michaelsen, Liping Hao, Jakob Brandt, Søren M. Karst, Rasmus H. Kirkegaard and Mads Albertsen
Albertsen Lab, Center for Microbial Communities, Aalborg University, Denmark
Develop a genome-centric approach to characterize and
quantify the activity of a complex microbial community
using metatranscriptomics.
• Characterize genome-wide expression patterns
• Identify reactive species in complex samples
• Identify key biological pathways
In-depth analysis of targeted draft genomes using time series and correlation network
analysis will enable the reconstruction of food webs and interrogate causal drivers for
shifts in bacterial activity to identify novel keystone species. In addition, detection of
genome-wide patterns as gene clusters and key driver genes will map out the biological
functionality and potential of individual community members.
Introduction
Objective
Genome-wide response to acetate
Conclusion
Perspectives
Want to try it out for yourself?
• mmgenome2 – github.com/KasperSkytte/mmgenome2
• mmtravis – github.com/TYMichaelsen/mmtravis
tym@bio.aau.dk albertsenlab.org Linkedin.com/in/TYMichaelsen github.com/TYMichaelsen
Experimental design| A continuous stirred tank reactor was innoculated with
sludge from an anerobic digester. After a starvation period the reactor was
stimulated with an acetate spike-in. Metagenomes for differential coverage binning
were obtained before spike-in and transcriptomes for genome-wide expression
were sampled in a regular interval up to six hours after stimulation.
Genome-wide expression analysis| DNA samples were illumina paired-end
sequenced and mapped to a Nanopore-only assembly for differential coverage
binning. RNA samples were illumina single-read sequenced and mapped directly to
assembled bins to estimate genome-wide expression (GWE). The GWE were
associated to the concentration of acetate measured at same timepoint by cross-
correlation analysis with a lag-time of one. Finally, the activity of each bin, measured
as the strength of cross-correlation, were overlayed on the differential coverage plot
to identify responders to acetate.
Targeting active members in the community| The leftmost plot shows the differential coverage of two metagenome samples taken
half an hour before acetate spike-in. Each point represents a scaffold scaled by size to the length of the scaffold and coloured by the
strength of the activity associated with acetate. Transparency are added for visual guidance only. Detailes of two highlighted bins
are shown in the top-right and bottom- windows. Within each window the genome-wide expression (GWE) are plotted against
acetate concentration across time, along with essential statistics of the draft genome.
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